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Dateo*m#ifcng (day/rnontWyear) 
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Appaicam? s or eycfifs file rafvmoo 

FP-08-O466 


IMPORTANT NOTIFICATION 


fntantatioftat application No. 
PCT/G897/01667 


International fffino dam (day/momh/year) 
20 June 1997 (20.06.97) 



1. The following indications appeared on record concerning: 
| X{ the applicant { X| the inventor | | the 39©nt 


j j tr** common representative 


Name and Add rest 

JUBB, Gary. Anthony 
1 1 Lawnswood House 
Church Avenue 
Stourport-on-Severn 
Worcestershire DY13 90X 
United Kingdom 


State of Nationality 

CB 


State of Residence 
GB 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change haa been recorded concerning: 
| { the person | j the name ( Xj the address | | the natiortafhy [ , | the residence 


Name and Address 

JUBB, Gary, Anthony 
62 Dunlin Drive 
Kidderminster 
Worcestershire DY10 4TA 
United Kingdom 


State of Nationality 
GB 


State of Residence 
GB 


Telephone No. 


Facsimile No. 


Teleprinter No, 
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| the International Searching Authority 
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the elected Offices concerned 




{ the International Preliminary Examining Authority 




other. 





The fnoafwational Bureau of WB>0 


Authorized officer % 
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Ting Zhao > 




1211 Geneva 2a Sentwland 
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FP-08-0466 



JnternetionaJ application No. 
PCT/G897/016o7 



From the INTERNATIONAL BUREAU 



To: 



PHILLIPS & LEIGH 
7 Staple Inn 
Holborn 
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ROYAUMEUNI 



IMPORTANT NOTIFICATION 



International fiftng date (day /month/year) 
20 June 1997 (20.06.97) 



1. The follow in g indications appeared on record concerning: 
1 X) tha applicant | X( the inventor | | the agent | { the common representative 


Name and Address 

LOWE, Alison, Jane 
1 1 Mayfield Close 
Ferndale Estate 
Kidderminster 
Worcestershire OY11 5NG 
United Kingdom 


State of Nationality 

G8 


State of Residenc 
GB 


Telephone No. ~~ 


Facsimile No. 


Teleprinter No. 


Jhe International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
I I the person the name ^] the address [^j the nationality theresidenca 


Name and Address 

WASSELL, Alison, Jane 
11 Mayfield Close 
Ferndafe Estate 
Kidderminster 
Worcestershire OY1 T 5NG 
United Kingdom 


State of Nationality 
GB 


State of Residence 
GB 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3- Further observations, if necessary: 


4. A copy of this notification has been sent to: 
{ X] the receiving Office |~ 
1 } the International Searching Authority Q< 
| ] the International Preliminary Examining Authority | 


the designated Offices concerned 
the elected Offices concerned 
other: 



The lnte< national Bureau of VUPO 
34* cherotn des Cotornbetta* 
1211 Geneva 2a SMzeriand 



Facsimile No,: {41-22) 740.1435 
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Authorized officer 

Ting Zhao 

Telephone No.: (41-22) 338 8333 
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Crystal Plaza 2 
Washington, DC 20231 
ETATS-UNIS D'AMERIQUE 


Data of mailing (day/month/year) 
30 January 1998 (30.01 98) 


in its capacity as elected Office 


International application No. 

PCT/GB97/01667 


Applicant's or agent's file reference 

FP-08-0466 - 


lntornat»rialfUtngdate(dav/month/year) ^ 
20 June 1997 (20.06.$7) ; ; v- 


Priority dale (day/rnonth/yearj _ : " " - 
21 June-1996(21.06.96) 


Applicant - 




JUBB, Gary/ Anthony et al" ^ 




1. The designated^Cfffice is hereby notified of its election made: 

[X] in the demand filed with the International Preliminary Examining Authority on: 


V / ! ^ 09 January" 1998 (09.01.98) - 


n in a i notice effecting later election filed with the International Bureau on: ; - ■ 


2. The election fX| was" 






|' | . was not / T ' • » ' - . r ~~ r ^ = r 

... /\ •' • v v ; :r • ; V^' • ' a ■ - ;J • ' -'• " J - .■■ . ' 
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The International Bureau of VOTPO 
34, chemtn des Cotombetters 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer 

J. Leitao 

Telephone No.: (41-22) 338.83.38 

1863879 
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ROYAUME-UNI 


Date of mailing (day/month/year) 

07 December l99o (U7.1z.9o) 


Applicant's or agent's file reference 
FP-08-0466 


IMPORTANT NOTIFICATION 


International application No. 
PCT/GB97/01667 


International filing date (day /mo nth/year) 
20 June 1997 (20.06.97) 



1. The following indications appeared on record concerning: 
[~X] the applicant X the inventor the agent the common representative 


Name and Address 

JUBB, Gary, Anthony 
1 1 Lawnswood House 
Church Avenue 
Stourport-on-Severn 
Worcestershire DY13 90X 
United Kingdom 


State of Nationality 

GB 


State of Residence 
GB 


Telephone No. - 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
| | the person j^j the name X the address Qj] the nationality the residence 


Name and Address 

JUBB, Gary, Anthony 
62 Dunlin Drive 
Kidderminster 
Worcestershire DY10 4TA 
United Kingdom 


State of Nationality 
GB 


State of Residence 
GB 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
[~X] the receiving Office the designated Offices concerned 
j | the International Searching Authority [x] the elected Offices concerned 
| ] the International Preliminary Examining Authority [ ] other: 





Authorized officer 


The International Bureau of WIPO 




34, chemin des Colombettes 


Ting Zhao 


1211 Geneva 20, Switzerland 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 
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(PCT Rule 92bis.1 and 
-Administrati»gJrLstmctions. Section 422) 



Date of mailing (day/month/year) 
07 December 1998 (07.12.98) 
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PHILLIPS & LEIGH 
7 Staple Inn 
Holborn 

London WCW7QF 
_ ROYAUME : UNI~" 



Applicant's of agent" s file reference 
FP-08-0466 



IMPORTANT NOTIFICATION 



International application No. 
PCT/GB97/01667 



International filinfl date (day/month/year) 
20 June 1997 (20.06.97) 



1 The following indications appeared on record concerning: — 

g the applicant [g] the inventor |_J the agent (_J 



the common representative 




Name and Address 

LOWE, Alison, Jane 
1 1 Mayfield Close 
Ferndale Estate 
Kidderminster 
Worcestershire DY11 oNu 
United Kingdom 



State of Nationality 
GB 



GB 



Telephone No. 



Facsimile No. 



Teleprinter No. 



Name and Address 

WASSELL, Alison, Jane 
1 1 Mayfield Close 
Ferndale Estate 
Kidderminster 
Worcestershire DY11 5NG 
United Kingdom 



3. Further observations, if necessary: 



Telephone No. 



Facsimile No. 



Teleprinter No. 



4. A copy of this notification has been sent to: 
| X| the receiving Office 
[ | the International Searching Authority 
[ [ the International Preliminary Examining Authority 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



[ | the designated Offices concerned 
[~Xj the elected Offices concerned 
| | other: 



Ting Zhao 

Telephone No.: (41-22)338.83.38 



Applicant's or agent's file reference 

FP-08-0466 

InternaUonal-application No- 

PCT/GB 97/01667 

Applicant 



INTERNATIONAL SEARCH REPORT 



(PCT Article 18 and Rules 43 and 44) 

FOR FURTHER 

ACTION 

Intentional filing datef day j month fyeaT) 

20/06/1997 



see Notification of Transmittal of International Search Report 
(Form PCT/lSA/220) as well as, where applicable, item 5 below. 

(Earliest) Priority Date ( day j monthly ear) 



21/06/1996 



THE MORGAN CRUCIBLE COMPANY PLC et al 



1 ^rch Reoort has been prepared by this International Searching Authority and is transmitted to the applicant 



This International Search Report consists of a total of 



sheets. 



It is also 



accompanied by a copy of each prior art document cited in this report. 



K Q certain claims were found unsearchable (see Box I). 
2. Q Unity of invention is lacking (see Box II). 



i nucleotide and/or amino acid sequence listing and the 



("I The international application contains disclosure of a i 

1 international search was carried out on the basis of the sequence listing 

filed with the international application. 

furnished by the applicant separately from the international application, 



□ 
□ 



| [ Transcribed by this Authority 

4 With regard to the title, ft] the text is approve as submitted by the applicant 

Q ^ te xt has been established by this Authority to read as follows: 



5. With regard to the abstract, 



fyl the text is approved as submitted by the applicant 

□ the text has been estabUshed, accordin B »J£*^^'ZS£&'& Sona. 
1 — 1 Box III The applicant may, within one month from the date or rruum B 
Search Report, submit comments to this Authority. 



6. The figure of the drawings to be published with the abstract is: 
Figure No. □ as suggested by the applicanL 

[~] because the applicant failed to suggest a figure. 

[~| because this figure better characterizes the invention. 



| | None of the figures. 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 
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(PCT Rule 71.1) 





Date of mailing > 1 8. 09 Qfl 
(day/month/year) 1 w ^ JO 


Applicant's or agent's file reference 

FP-08-0466 


IMPORTANT NOTIFICATION 


International application No. 
PCT/GB 97/ 01667 


International filing date ( day jmonthj year) 
20/06/1997 


Priority date (day /month /year) 
21/06/1996 


Applicant 

THE MORGAN CRUCIBLE COMPANY PLC et al. 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the international 
preliminary examination report and its annexes, if any, established on the international application. 



A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication to all the 
elected Offices. 



Where required by any of the elected Offices, the International Bureau will prepare an English translation of the report (but 
not of any annexes) and will transmit such translation to those Offices. 



REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing translations and 
paying national fees) within 30 months from the priority date (or later in some Offices)( Article 39(l))(see also the reminder 
sent by the International Bureau with Form PCT/IB/301). 



Where a translation of the international application must be furnished to an elected Office, that translation must contain a 
translation of any annexes to the international preliminary examination report. It is the applicant's responsibility to prepare 
and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the PCT Applicant's 
Guide. 



Nam and mailing address of the IPEA 

European Patent Office. RB. 5818 Patentiaan 2 

NL-2280 HV Rijswijk - Netherlands 

Tel.: (+31 -70) 340-2040. Tx.31 651 eponl. 

Fax: (+31-70) 340-3016 



Form PCT/IPEA/416 (July 1992) P20473 



(27/01/1998) 



Authorized officer 

M. Dekker 
Tel.: 4046 

Telephone No. 



^>ATENT COOPERATION TREAT^ 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 

FP-08-0466 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/I PEA/4 16) 


International application No. 

PCT/GB 97/ 01667 


International filing date (day\month\year) 

20/06/1997 


Priority date ( day j month jy ear) 

21/06/1996 


International Patent Classification (IPC) or national classification and IPC 

C03C13/00 


Applicant 

THE MORGAN CRUCIBLE COMPANY PLC et al. 



1. This international preliminary examination report has been prepared by this International Preliminary Examining 
. Authority and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of _ 



sheets, including this cover sheet. 



5?1 This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consists of a total of 



sheets. 



3. This report contains indications and corresponding pages relating to the following items: 

I [X] Basis of the report 
II Q Priority 

[[I Q Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
IV Lack of unity of invention 

V [V] Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

VI | | Certain documents cited 

VII | | Certain defects in the international application 
VIII f5?l Certain observations on the international application 



Date of submission of the demand 
09/01/1998 


Date of completion of this report 

[\ 8. 09. 98 


'Nam and mailing address of the 1PEA 

r~ European Patent Office. P.B. 5818 Patenitaan 2 

>SV NL-2280HVRiiswi]k- Netherlands 
Q))) Tel ' (+31-70) 340-2040. Tx. 31 651 epo nl. 
2# Fax: (+31-70) 340-3016 


Authorized officer / 

^ --^^ van Bomm I, L 
^-^J_^=— * 02241 

Telephone No. 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/GB97/01667 



I. Basis of the report 

amendments.) 



□ the international application as originally filed 
(xj the description, pages 3-8 

1,2 



HI the claims, Nos. 

Nos. 
Nos. 

Nos. 1 - 7 



, as originally filed 
, filed with the demand 
, filed with the letter of 

, as originally filed 

, as amended under Article 19 

, filed with the demand 

, filed with the letter of 



03.04.98 



03.04.98 



□ the drawings, sheets /fig. 

sheets / fig. 
sheets / fig. 



, as originally filed 
, filed with the demand 
, filed with the tetter of 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos. 

□ the drawings, sheets / fig. 

3. □ This report has been established as if (some of) 

beyond the disclosure as filed (Rule 70.2 (c)). 



the amendments had not been made, since they have been considered to go 



4. Additional observations, if necessary: 
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International application No. 
PCT/GB97/01667 



V. Reasoned statem nt under Article 35(2) with regard to nov Ity, inventive step or industrial applicability; citations 
and explanations supporting such statem nt 

1. Statement 

YES 

Novelty Cla >™ 1__-_Z 



Claims 

YES 

Inventive Step Claims 1 - 7 

NO 

Claims 

YES 

Industrial Applicability Claims 1-7 

NO 

Claims 



2. Citations and Explanations 



i. Reference is made to the following documents: 

D1: WO- A- 93 15028 

D2: WO- A- 95 291 35 

D3: WO- A- 93 22251 

D4: WO- A- 89 12032 

D5: DE- A- 44 17 230 

ii The claims of the application define the use of B203 and/or P205 for improving the 
refractoriness of inorganic fibres, the fibres comprising Si02 and CaO and optionally MgO, and 
having a shrinkage of less than 3.5% when exposed to 800X and/or 1000X for 24 hours. 
The claims also define saline soluble inorganic fibres having a shrinkage of less than 3.5% 
when exposed to 800'C and/or 1000'C for 24 hours, the fibres comprising Si02 and CaO and 
optionally MgO, and either or both of B203 and P205. 

iii. D1 describes saline soluble inorganic fibres consisting essentially of Si02, CaO and MgO 
and having low shrinkage at 800°C and 1000'C. 

The subject- matter of the claims differs from D1 in that the fibres comprise either or both of 
B203 and P205. 

D2 - D5 all describe inorganic fibres comprising Si02, CaO, MgO and either or both of B203 
and P205. 

The subject- matter of the claims differs from D2 - D5 in that the fibres have a shrinkage of less 
than 3.5% when exposed to 800* C and/or 1 000' C for 24 hours. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/GB97/01667 



Therefore, novelty w.r.t. D1 - D5 is acknowledged for all claims. 

iv. The problem to be solved in D1 is to improve the refractoriness in that sense that a wider 
window of compositions can be used for fibers with a desired low shrinkage and high saline 
solubility. 

The problem is solved by adding either or-both-of-B203 and-P205 in certain amounts to fiber- 
compositions with certain amounts of Si02, CaO and MgO. 

The addition of either or both of B203 and P205 to fiber compositions is known from D2 - D5. 
However, it was not obvious to combine the teaching of D2 - D5 with D1 , because 

1 . the addition of either or both of B203 and P205 in D2 - D5 was for a different reason (for 
improving saline solubility, and not for improving refractoriness), and 

2. In D1 it is explicitly stated that impurities such as B203 are undesirable, if a certain resis- 
tance to temperature is to be achieved. 

Therefore, inventive step is acknowledged. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/GB97/01667 



VIII. C rtain observations on th international application 

The fouowing observations on the clarity of the <**ns. description, and drawings or on th. question whether the claims are tul.y supported by 

the description, are made: 



The feature in claims 1 , 5, 6 and 7 of the fibers "having a shrinkage of less than 3.5% when 
exposed to 800'C for 24 hours and having a shrinkage of less than 3.5% when exposed to 
1000'C for 24 hours" is considered clear for the following reasons: 

Said feature is not considered as a "result to be achieved", but as a product parameter which in 
itself is clear, distinctive and readily measurable. 

The features mentioned on page 3, paragraphs 1 - 4, are not seen as restrictive, but as . 
information enabling the skilled person to manufacture fibers that fulfill the shrinkage require- 
ment. 
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SALINE SOLUBLE INORGANIC FIBRES 
This invention relates to saline soluble inorganic fibres. 

Saline soluble inorganic fibres have been described in several patent 
^pecificationsrsee for example-WO93/15028.-Eibres are 



bUC^lii^auviw, uvw — x - ... 

saline solution so that inhaled or ingested fibres dissolve rather than providing a 
source of irritation or otherwise affecting health. W093/1 5028 showed that fibres 
comprising Si0 2 , CaO and MgO and having a silica content of greater than 58% 
(or greater than 58% plus 0.5 times (wt%MgO - 10) if MgO > 10wt%) had 
suitable shrinkage characteristics at 800°C and 1000°C to be usable as refractory 
materials. A further feature of WO93/15028 was the use of the percentage of non- 
bridging oxygens present to predict the solubility of fibres in physiological saline 
solution. 

Various subsequent applications have described the effect of P 2 0 5 and B 2 0 3 on 
solubility -see for example W095/29135. P 2 0 5 is alleged to have a solubilising 
effect on such fibres. W093/2225 1 refers to use of P 2 0 5 and Na 2 0 to improve 
solubility of fibres. WO89/12032 and DE 4417230 disclose fibres containing 
Si0 2 , CaO, MgO, and B 2 0 3 . 

The German government have proposed a fibre classification which turns on a 
variable Ki which is defined as: 

Ki = £( Na,K,B,Ca,Mg,Ba -oxide) - 2* Al-oxide 
(the amounts of the oxides being expressed as weight %) 

According to the proposed fibre classification if K x is greater than 40 the fibre 
requires no health warnings. If K, lies between 30 and 40 the fibre requires health 
warnings to be made. If K, is less than 30 more serious marking is required (it is 
labelled as a carcinogen). It is readily apparent that it is difficult to provide a high 
Ki fibre (Ki>40) while still providing a refractory fibre like that of WO93/15028 
(Si0 2 >58wt%), there being a very narrow window of compositions to meet. 

As a result of investigating fibre compositions that may meet the fibre 
classification and yet still be refractory enough to meet the standard of 
WO93/15028 (shrinkage of less than 3.5% at both 800°C andl000°C) the 
applicants have found that addition of P 2 O s to compositions allows a broader 
range of refractory fibres to be produced than had previously been appreciated. 
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They have also found that B 2 0 3 , previously thought to be extremely detrimental to 
refractoriness, has a similar, although lesser, effect and that both P 2 0 5 andB 2 0 3 
may be used in the fibres of W093/1 5028. 

The applicants have found that the refractoriness of the P 2 O s and B 2 0 3 containing 
fibres ofthcpresent in^entipnj^ependenton ^sumo±theamounJs of ^Si0 2 and_ 
P 2 O s (expressed in wt%) 

It appears that a further factor that may be important in determining the 
refractoriness of a fibre is the percentage of non-bridging oxygens. If this 
percentage is 61 .4% or more (calculated on the basis of the amounts of the 
components Si0 2 , CaO, MgO, P 2 O s , and B 2 0 3 ) the fibres tend to fail shrinkage 
tests at 800°C and 1000°C (failure being defined as a shrinkage of 3.5 /o or more). 

The scope of the invention is apparent from the claims in the light of the following 
description. 

The percentage of non-bridging oxygens (%N.B.O.) is calculated by converting 
the weight percentages of Si0 2 , CaO, MgO, P 2 O s , and B 2 0 3 to molar amounts and 
inserting these amounts into the equation:- 

2*(CaO + MgO + P205+B2Q3) 1QQ 

%N.B.O. = (2 * Si0 2 + CaO + MgO + 5 x P2O5 + 3 x B2O3) 
The reason the amounts of CaO, MgO, P 2 O s , and B 2 0 3 are doubled in the 
numerator to this equation is that each contributes two non-bridging oxygens. The 
reason terms are multiplied in the denominator to this equation is to reflect the 
number of oxygen atoms each molecular formula possesses. 

Table I shows the results of a first set of shrinkage and solubility tests on 
compositions comprising Si0 2 , CaO, MgO, P 2 0 5 , and B 2 0 3 as main 
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CLAIMS 

1. The use of either.or both P 2 O s and B 2 G ? as a component toimprove fte 

refractoriness of inorganic fibres comprising Si0 2> and CaO and/or Mgv^, 10 
^"organic fibres having a composition having a shrinkage of less 

ts *an 3.5% when exposed to 800°C for 24 hours, the fibres havmg a 
composition. 44 vlt °/ c or more 

CaO 20-40wt% 

xZn 0 " 18wt% 

M S° 0-12.5wt% 

Ifo, »- 4wt% 

p"o!!?58 + (ifMgO >H>, 0.5*(MgO-10)e.seO)) > -2.4w.% 



2. 



3. 



The use of either or both P 2 O s and B 2 0 3 as a component to improve the 
refractoriness of inorganic fibres as claimed in claim 1 in which the 
percentage of non-bridging oxygens is less than 61.4 /o. 

The use of either or both P 2 0 5 and B 2 0 3 as a component to improve the 
^ac'rtss of inorganic fibres as claimed in claim 1 in which the fibres 
fall within the compositional range:- 

taU witnin p ^ ^ _ <5g+0 5x(MgCM 0)wt% 

2 ifMgO> 10wt%] 

CaO 22-40wt% 

MgO 0 " 17 - 5wt% 

MgO + CaO <42wt% 



'5 



p 2 o 

B 2 0 3 



0.5 - 10wt% 
0 - 2wt% 
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The use of either or both P 2 0 5 and B 2 0 3 as a component to improve the 
refractoriness of inorganic fibres in which the fibres fall within the 
compositional range:- 

siQ 44.34 - 62.48 

Ca O 20.36 - 39.4wt% 

Ma0 M2^_21,l 6wt% 

p 5 0-12.01wt% 
B 2 0 3 0 _ 3-54wt% 

+ (ifMgO >10, 0.5x(MgO-10)else0)) > -2.4wt% 

Saline soluble inorganic fibres having a shrinkage of less than 3 5% when 
exposed to 1000°C for 24 hours and having a shrinkage of less than 3.5 /o 
when exposed to 800°C for 24 hours, in which:- 
Si02 + P205-(58 + (ifMgO >10, 0.5x(MgO-10)else0)) > -2.4wt% 

and comprising:- _ . „ N n , c 

Si Q 2 52-<58wt%[52^<58+0.5'(MgO-10)wt%if 

2 MgO>10wt%] 

CaO 22-40wt% 

MgO 0-17.5wt% 

MgO + CaO < 42wt% 

p 2 O s 0.5 - 10wt% 

B 2 0 3 0 " 2wt% 

and in which the percentage of non-bridging oxygens calculated on the 
basis of the amounts of the above named components is less than 61.4%. 

Saline soluble inorganic fibres having a shrinkage of less than 3.5% when 
exposed to 1000°C for 24 hours and having a shrinkage of less than 3.5 /o 
when exposed to 800°C for 24 hours, in which:- 
SiCh + P20i-(58 + (ifMgO >10, 0.5 x (MgO - 10) else 0)) > -2.4wt% 

and comprising:- 

siG 44.34-62.48 

Ca O 20.36 - 39.4wt% 

Mg O 0.62-21.16wt% 

and also comprising either or both of:- 
po 0-12.01wt% 
B 2 0 5 3 0-3.54wt% 
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Saline soluble inorganic fibres having a shrinkage of less than 3.5% when 
exposed to 1000°C for 24 hours and having a shrinkage of less than 3.5% 
when exposed to 800°C for 24 hours, in which :- 

Si02+P20s-(58 + (ifMgO >10, 0.5 x (M gO- 10) el se 0)) > -2.4wt% 

and comprising:- 

Si0 2 52.4 - 57.85wt% 

CaO 22.2 - 39.4wt% 

MgO 1.96-17.4wt% 

P 2 O s 0.82 - 7.8wt% 

B 2 0 3 0- 1.95wt% 

A1 2 0 3 <lwt% 
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□ the international application as originally filed 



fx] the description, pages 



pages 

[xl the claims, Nos. 

Nos. 
Nos. 
Nos. 

□ the drawings, sheets /fig. 

sheets / fig. 
sheets / fig. 



3 - 8 



1,2 



as originally filed 
filed with the demand 
filed with the letter of 

as originally filed 
as amended under Article 19 
filed with the demand 
filed with the letter of 

as originally filed 
filed with the demand 
filed with the letter of 



03.04.98 



03.04.98 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos. 

□ the drawings, sheets / fig. 

3. D This report has been estabiished as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed (Rule 70.2 (c)). 



4. Additional observations, if necessary: 
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V. Reasoned statement under Articl 35(2) with regard to novelty, inventive st p or industrial applicability; citations 
and explanations supporting such statement 

1. Statement 

Novelty 

Inventive Step 
Industrial Applicability 



2. Citations and Explanations 

i. Reference is made to the following documents: 
D1: WO- A- 93 15028 

D2: WO- A- 95 29135 
D3: WO- A- 93 22251 
D4: WO- A- 89 12032 
D5: DE-A-44 17 230 

ii. The claims of the application define the use of B203 and/or P205 for improving the 
refractoriness of inorganic fibres, the fibres comprising Si02 and CaO and optionally MgO, and 
having a shrinkage of less than 3.5% when exposed to 800* C and/or 1000°C for 24 hours. 
The claims also define saline soluble inorganic fibres having a shrinkage of less than 3.5% 
when exposed to 800° C and/or 1000°C for 24 hours, the fibres comprising Si02 and CaO and 
optionally MgO, and either or both of B203 and P205. 

iii. D1 describes saline soluble inorganic fibres consisting essentially of Si02, CaO and MgO 
and having low shrinkage at 800' C and 1000*C. 

The subject- matter of the claims differs from D1 in that the fibres comprise either or both of 
B203 and P205. 

D2 - D5 all describe inorganic fibres comprising Si02, CaO, MgO and either or both of B203 
and P205. 

The subject- matter of the claims differs from D2 - D5 in that the fibres have a shrinkage of less 
than 3.5% when exposed to 800*C and/or 1000°C for 24 hours. 
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Claims 1 - 7 YES 

Claims NO 

Claims 1 - 7 YES 

Claims NO 
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Therefore, novelty w.r.t. D1 - D5 is acknowledged for all claims. 

iv. The problem to be solved in D1 is to improve the refractoriness in that sense that a wider 
window of compositions can be used for fibers with a desired low shrinkage and high saline 
solubility. 

The probleml^solved byaddingeither or bottrof B203 and -P205irrcertain amounts to fiber- 
compositions with certain amounts of Si02, CaO and MgO. 

The addition of either or both of B203 and P205 to fiber compositions is known from D2 - D5. 
However, it was not obvious to combine the teaching of D2 - D5 with D1 , because 

1 . the addition of either or both of B203 and P205 in D2 - D5 was for a different reason (for 
improving saline solubility, and not for improving refractoriness), and 

2. In D1 it is explicitly stated that impurities such as B203 are undesirable, if a certain resis- 
tance to temperature is to be achieved. 

Therefore, inventive step is acknowledged. 
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VIM. C rtain observations on th international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully supported by 

the description, are made: 

The feature in claims 1 , 5, 6 and 7 of the fibers "having a shrinkage of less than 3.5% when 
exposed to 800° C for 24 hours and having a shrinkage of less than 3.5% when exposed to 
1000°C for 24 hours" is considered clear for the following reasons: 

Said feature is not considered as a "result to be achieved", but as a product parameter which in 
itself is clear, distinctive and readily measurable. 

The features mentioned on page 3, paragraphs 1 - 4, are not seen as restrictive, but as 
information enabling the skilled person to manufacture fibers that fulfill the shrinkage require- 
ment. 
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/ 

SALINE SOLUBLE INORGANIC FIBRES 
a 

This invention relates to saline soluble inorganic fibres. 



Saline— soluble__inorganic_^fibres_have_ been__ described, in ^several_patent_ 
specifications, see for example W093/ 15028. fibres are required to be 
soluble in saline solution so that inhaled or ingested fibres dissolve rather than 
providing a source of irritation or otherwise affecting health. WO93/15028 
showed that fibres comprising Si02, CaO and MgO and having a silica 
content of greater than 58% (or greater than 58% plus 0.5 times (wt%MgO • - 
10) if MgO > 10wt%) had suitable shrinkage? characteristics at 800°C and 
1000°C to be usable as refractory materials. A further feature of 
WO93/15028 was the use of the percentage of non-bridging oxygens present- 
to predict the solubility of fibres in physiological saline solution. 

Various subsequent applications have described the effect of P 2 0 5 and B2O3 
on solubility - see for example W095/291^35. P 2 Q 5 is alleged to Jhtave a 
solubilising effect on such fibres. I 

/ 

The German government have proposed affibre classification which turns on a 
variable Ki which is defined as: I 

K T = S( Na,K3,Ca,Mg,B|-oxide) - 2* Al-oxide 
(the amounts of the oxides bemg expressed as weight %) 

According to the proposed fibre classification if Ki is greater than 40 the fibre 
requires no health warnings. If Ki lies Jbetween 30 and 40 the fibre requires 
health warnings to be made. If Ki is less than 30 more serious marking is 
required (it is labelled as a carcinogen). It is readily apparent that it is 
difficult to provide a high Ki fibre (Kf>40) while still providing a refractory 
fibre like that of WO93/15028 (SiO|>58wt%), there being a very narrow 
window of compositions to meet. 

As a restilt of investigating fibre .compositions that may meet the fibre 
classification and yet still be refractory enough to meet the standard of 
WO93/15028 (shrinkage of less thA 3.5% at both 800°C andl000°C) the 
applicants have found that addition of P2O5 to compositions allows a broader 



range of refractory fibres to be produced than had previously been 
appreciated. They have also found that B2O3, previously thought to be 
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extremely detrimental to refractoriness, has a similar, although lesser, effect 
and that both P 2 0 5 and B 2 0 3 may be used in the fibres of WO93^5028. 

The applicants have found that the refractoriness of the P 2 O s and B 2 0 3 
containing fibres of the present invention is dependent on' the sum of the 



amounts of Si0 2 and P 2 O s (expressed in wt%) 

It appears that a further factor that may be important' in determining the 
refractoriness of a fibre is the percentage of non-bridging oxygens.. If this 
percentage is 61.4% or more (calculated on the basis/of the amounts of the 
components Si0 2 , CaO, MgO, P 2 O s , and B 2 0 3 ) .the fibres tend to fail 
shrinkage tests at 800°C and 1000°C (feilure being defined as a shrinkage of 
3.5% or more). / 

Accordingly the present invention provides the us/ of P 2 0 5 and/or B 2 0 3 as a 
component to improve the refractoriness of inorganic fibres comprising SiQ 2 , 
and CaO and/or MgO, the inorganic fibres having a composition such that 



SiCfc + P2O3 - (58 + (if MgO > 10, 0.5 x (MgO - 10) else 0)) > - 2.4wt% 



The invention provides further such fibres in which the percentage of non- 
bridging oxygens is less than 6 1 .4%. / 

Further features of the invention are apparent from the claims in the light of 
the following description. I 

The percentage of non-bridging oxygens (%N.B.O.) is calculated by 
converting the weight percentages of Si& 2 , CaO, MgO, P 2 O s , and B 2 0 3 to 
molar amounts and inserting these amounts into the equation:- 

%N.B.O. = 2»(Ca0 + M|0 + P 2 0, + B 2 Q3) 

(2 * S1O2 + CaO + MgO + 5 x P2O5 + 3x B2O3) 

The reason the amounts of CaO, MgO, P2O5, and B 2 0 3 are doubled in the 
numerator to this equation is that each contributes two non-bridging oxygens. 
The reason terms are multiplied in the denominator to this equation is to 
reflect the number of oxygen atomsfeach molecular formula possesses. 



Table I shows the results of a first set of shrinkage and solubility tests on 
compositions comprising Si0 2 , fCaO, MgO, P 2 0 5 , and B 2 0 3 as main 

REPLACED BY 
.] ART 34 AMDT 



WO 97/49643 



PCT/GB97/01667 



9 



CLAIMS 



The use of P2O5 or B2O3 as a component to improve/the refractoriness 
of inorganic fibres comprising SiC>2, and CaO and/or MgO, to produce 
inorganic fibres-having a- composition, havmg-a-shrmkage-of— less than 



3.5% when exposed to 1000°C for 24 hours and having a shrinkage of 
less than 3.5% when exposed to 800°C for 24 hours, the fibres having 
a composition such that 

Si02+P20s-(58 + (if MgO >10, 0.5 x (MgO - 10) else 0)) > -2.4wt% 

2. The use of P2O5 or B2O3 as a component to improve the refractoriness 
of inorganic fibres as claimed in claim 1 inf which the percentage of 
non-bridging oxygens is less than 6 1 .4%: 

3. The use of P2O5 or B2O3 as a component tfo improve the refractoriness 
of inorganic .fibres as claimed in claim 1 pr claim 2 in which the fibres 
fall within. the compositional range:- 

SiC>2 44 or more 

CaO 20/40wt% 

MgO 0 -/18wt% 

P2O5 0-|12.5wt% 

B2O3 0 1 4wt% 



4. The use of P2O5 or B 2 0 3 as a component to improve the refractoriness 
of inorganic fibres as claimed in claim 3 in which the fibres fall within 
the compositional range:- / 

Si0 2 52 - <58w|% [52 - <58+0.5'(MgO-10)wt% if 

Mg©> 10wt%] 
CaO 22-40wt% 
MgO 0-17.5wi% 
MgO + CaO < 42wt%| 

P2O5 0.5 - 10wt% 

B2O3 0 - 2wt°/| 

5. The use of P2O5 or B2O3 as a component to improve the refractoriness 
of inorganic fibres as claimed in' claim 3 in which the fibres fall within 
the compositional range:- 

Si0 2 44.34 - 62.48 

REPLACED 0V 
ART 34 Mm 



WO 97/49643 



PCT/GB97/01667 



10 

/ 

CaO 20.36 - 39.4wt% 

MgO 0.62-21.16wt°/o 
P2O5 0 - 12.01wt%/ 

B 2 0 3 0 - 3.54wt% ij 




Saline soluble inorganic fibres having a shrinkage of less than 3.5% 



when exposed to 1000°C for 24 hours and hiving a shrinkage.of less 
than 3.5% when exposed to 800°C for 24 hours, in which:- 

I 

S1O2 + P2O3 - (58 + (if MgO > 10, 0.5 x (MgO - 10) else 0)) > - 2.4wt% 

I 

7. Saline soluble inorganic fibres as claimed in claim 6 comprising: - 

Si02 44 orjnore 

CaO 20-|0wt% 

MgO 0.|«wt% 

P2O5 0-&.5wt% 

B2O3 0 J*wt% 

8. Saline soluble inorganic fibres as claimed in claim 7 comprising:- 

Si0 2 52 - <58wt°ji [52 - <58+0.5'(MgO10)wt% if 

MgC|> 10wt%] 
CaO 22 - 40wt% 

MgO 0 - 17.5wtli 



MgO + CaO < 42wr% | 

P2O5 0.5 - 10w|% 

B2O3 0 - 2wt%? 



and in which the percentage of non-bridging oxygens calculated on the 
basis of the amounts of the above named components is less than 



61.4%. c 



Saline soluble inorganic fibres as claimed in claim 7 comprising: - 
Si0 2 I 44.34-62.48 

CaO I 20.36 - 39.4wt% 

MgO J 0.62-21.16wt% 

P2O5 
B2O3 



0 - 12.01wt% 
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10. Saline soluble inorganic fibres as claimed jin claim 6 in which the 
fibres have a composition:- 
Si0 2 52.4 - 57.85wt% 
CaO 22.2-39.4wt% 1 



MgO 1.96-17.4wt% 

P2O5 0.82 - 7.8wt% 

B 2 G 3 0- 1.95wt% 

AI2O3 <lwt% 




